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INVESTIGATION
of
CONCENTRATED COMMERCIAL FEED STUFFS 
as sold in 
IOWA.
CHEMICAL SECTION 
Louis G. M ichael .
Introduction.
In March, 1905, a circular letter over the signature of Direc­
tor Charles F. Curtiss was sent to five thousand dealers in the 
state, including feed and grain dealers, druggists, merchants and 
millers. The letter called attention to the condition in which 
the feed-stuffs of the state were believed to be; and asked for 
information relative to the classes and.amounts of feed-stuffs sold. 
The request was also made that samples of feeds be submitted for 
analysis. In response to these five thousand letters, we received 
only three hundred and six replies, and a few over a hundred 
samples most of which were condimental stock foods and tonics.
This first call, for samples was followed by a second letter 
addressed to the feeders and published in each of the farm jour­
nals and newspapers of the state. The response to this second 
letter was more gratifying. The samples were analyzed, and the 
results of the analysis of those samples whose authenticity Could 
be proven appear in the body of this report; or are included in 
bulletin No. 87 on Condimental Stock Foods and Tonics.
In both circular letters, directions for taking a fair, sample 
were included; so that the results given may he considered repre­
sentative of the class in which each feed-stuff appears.
The methods used in analyzing these feeds were those pres­
cribed by the Association of Official Agricultural Chemists.
I In August, 1906, the attention of the State Board of Agri­culture was called to the feed-stuff situation. The Board referred the matter to its committee on Food and Seed Adultera- ■  tion, consisting of Ex-Governor S: B. Packard, Director Charles 
F. Curtiss, and Commissioner H. R. Wright. Under the direc­
tion of this committee, a personal inspection was instituted of 
the feed-stores and mills in the principal cities and feeding cen-
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6ters of the state. A  collection of adulterated samples was made, 
and this collection will be on exhibit in the rooms of the Depart­
ment of Agriculture in the Capitol during the session of the 
legislature this winter.
Appreciation of the courtesy shown by The Homestead, Wal­
laces’ Farmer, Successful Farming and the other farm journals 
of the state, as well as by the general press, is here extended. We 
wish to thank Messrs. W. S. Bear, Alonzo Harvey, O. M. Healy, 
John Meissner, M. Miller, D. L. Pascal, M. A. Pember, W. H. 
Thompson, D. N. Troyer and W. H. Warburton for their kindly 
interest and assistance at the inception of this investigation.
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PART Îi
CONDITION OP FEED-STUPPS AS SOLD IN  IOW A,
rIhe key note of the attitude of not a few feed producers to 
the. feed buyers was recently given by a miller in Burlington. 
This miller was running corn hulls into his wheat bran. To the 
objection that this was an adulteration, and that corn hulls did 
not contain as much protein as wheat bran, he replied: ££What 
--------- does a farmer know about protein. ”
We buy a concentrated feed chiefly for its protein. It is 
the protein that feed dealers emphasize. Bran, shorts and mid­
dlings and by-products of all kinds are quoted at market prices 
governing pure, standard feed-stuffs containing a standard 
percentage of protein. We pay the price, but almost nowhere in 
Iowa are we able to get a standard commodity in return.
Analyses of the samples of blood meal received during the 
last year show this feed to run 1.25 to 2.58 percent below the 
guarantees of the producers. Tankage guaranteed to contain 60 
percent protein has dropped as low as 47.25 percent; and thirteen 
analyses give an average of six percent below the standard set 
by the company placing this feed-stuff on the market. .This is 
equivalent to a cash shortage of $3.30 to the ton. Meat meal 
also guaranteed to contain 60 percent protein, has averaged 2.13 
percent below that standard, one sample dropping as low as 52 47 
percent. Both products, stated to be free from stomach con­
tents, have been found to contain undigested oat hulls or hair
t i l l  Is M l f  as 4.4 percent of silica (the basic constituent of 
sand) has been found in some samples.
Of thirteen samples of cotton-seed meal examined, only one 
was found to be “ Prime”  or up to the standard of 41.2 percent 
protein set by the Cotton-seed Crushers ’ Association.' The sarn­
ie es below grade are heavily loaded with cotton-seed hulls which 
brings the protein content from 1 to 3.5 percent below guarantee.
the by-products of the wheat flour industry vary greatly 
according to the process of milling. The quality of the output 
rom a number of mills also fluctuates according to the other 
grams that are being ground whose inferior offal is run into the 
. e a t  by-products. Fluctuations may be due to other adulterat­
ing materials at hand.
shnw^waVer! ge* ? i  °Ur analyses of I f f  mil1 fee^s sold in Iowa how that most of these products are below the standards of those
S^theT  fred StamP th6ir guarantees on the sacks contain-
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8*
Low grade flour is standardized at 21% ¡protein. The average of 
10 analyses of flours sold in Iowa is 14.71% or 6.29% low.
Middlings should contain 18-20% protein. We have found an 
average of 18 analyses to give 17.12%, or 0.88 to 2.88% low.
Mixed feed should contain 18-19% protein. Averaging the six 
analyses we have made gives 16.19‘%, or 2.81% low.
Wheat shorts should run 17-19% protein. Our average of 30 analy­
ses of shorts sold in Iowa is 15,59%, or from 1.41 to 3.41% low.
Wheat bran should' contain from 15 to 17% protein. We found an. 
average of 26 analyses to give 14.92%, or 0.08 to 2.08% low.
It is a common practice to run scourings, corn hulls and 
offal, oat hulls and the hulls of weed seeds into the bran. The 
ground weed seeds and screenings have been run into the shorts. 
The effect that this practice has on the quality of the bran and 
shorts depends upon the extent of the adulteration. At a few 
mills where such admixtures were made, it was possible to get 
samples of pure shorts and bran direct from the duster; and 
other samples from the packer at which the sacking of these 
by-products for shipment was made. In some instances the dif­
ferences in protein content were as great as two percent.
At some mills a system of “ padding”  is carried on; that is, 
a sack is partially filled with shorts and the balance of the sack 
filled with bran. The whole is then sold at shorts prices. Sweep­
ings from the floor are also used as padding.
Corn and oat chop is one of the most widely used feeds in 
the state and one that shows the greatest variety of composition. 
Many local millers complain that they cannot buy corn and oats 
and grind them at a profit in competition with the brands of this 
product that are shipped in from outside their vicinity. These 
“ shipped-in”  chops invariably contain oat hulls, light oats, 
ground cob, and milling offal that render it possible for them 
to be offered at a figure the local grinder cannot touch.
The cereal mills are offering oat hulls at about $7.00 per ton. 
Corn and oat chop is selling at from $15.50 to $25.00 per ton. 
From a number of samples in our collection it is evident that thé 
temptation to mix oat hulls with this feed has proven too great 
for many millers to. resist. "We have found this feed to be com­
posed o f:
Pure ground oats and pure corn meal (free from hulls).
Pure ground oats and pure ground corn.
Ground oatsCcorn and corn cob.
Whole oats and cracked corn.
Light oats, corn and corn bran.
(Ground oats, oat hulls and ground corn.
Shredded oat -hulls and cracked corn.
The mixed feed industry presents a problem of unusual 
interest. Such feeds are made to sell, and too often but little
8
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9regard is paid to the intrinsic value of the mixture. A  number 
of manufacturers use shredded oat hulls as the base of each of 
the feeds they place on the market —  combining this offal with 
corn, barley and other grains. Such feeds are marketed under 
fanciful or standard names at fanciful or standard prices. It is 
the common practice to work oat and com hulls, and other mill­
ing offal into the mixed feeds Iowa farmers are buying.
One such mixed feed was found to contain:
Ground alfalfa and molasses 600 lbs.
Crushed grains, not corn 
Crushed corn 
Oats and cereal hulls
This feed, selling at $20.00 
protein.
Another feed contained: ■
Ground alfalfa 
Corn hulls 
Linseed meal 
Blood meal 
Ground Corn
750 lbs.
250 lbs.
400 lbs.
ton, contained 14.04 percent
731 lbs. 
357
476 lbs. 
289 lbs. 
147 lbs.
This feed contained 23.95 percent protein and sold at $2.50 
per hundred pounds, when oil meal containing 32.90 percent pro­
tein was selling at $1.60 per hundred pounds. The oil meal 'con­
taining 9 percent more protein was selling at 90c per hundred 
less than this mixed feed.
THE RELATION OF FEED-STUFFS TO TH E A N IM A L  ?S RATION.
Both commercial and home grown feed-stuffs are used in a 
great variety of forms, —  hay, oats, corn, oil meal, tankage; but, 
no matter what the form may be, there are only certain parts 
and only certain portions of those parts of a feed-stuff that can 
be incorporated into the animal-body. These parts are few and 
simple, and for practical purposes may be classed in five groups: 
crude protein, crude fat, carbohydrates, crude-fiber and ash. 
In addition to these, every feed contains some water. The food- 
value of each of these different parts of a feed-stuff is not the 
same; so that, the relative proportion in which each is found de­
termines the worth of any particular feed. When buying a 
commercial feed or when feeding home grown stuffy the first 
thing to consider is the relation that that feed bears to the pur­
pose for which it is fe d ; whether the end to be attainedds work, 
or milk, or flesh or wool. To understand this relation, we must 
know something about the constituent parts of which every feed 
is composed.2 ■
9
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IO
PKOXIMATE COMPOSITION OP PEED-STUPPS.
We have long been familiar with the beneficial results fol­
lowing the use of bran and oil meal for dairy cows and for fatten­
ing and growing stock and we know that these benefits come from 
the protein that these feeds contain in greater abundance than 
the roughage grown on the farm. Protein, which is very similar 
to lean meat, is essential to the growth and development of an 
animal. It is protein that repairs the muscles and tendons of the 
working animal, supplies the elements that develop the flesh of 
the feeding animal, forms a large part o f the wool of sheep, and is 
a vital component of the casein and albumen of the milk of the 
dairy cow. As far as we are at present able to determine, the 
proteids (e. g.—flesh) of the body are built up only by the animal 
assimilating (or taking into his body) the nitrogenous proteids 
already existing in the plant or animal tissues that he consumes 
in his daily ration. Unlike plants he cannot manufacture his 
own protein for flesh-forming. All he can do is to modify the 
plant or animal protein that he finds in his feed into the proteids 
that form his body tissues, and this is why protein is such an 
essential part of the ration.
All plants contain more or less fat or the closely related 
oils.. Flax-seed contains about thirty percent of oil, the corn 
germ fully fifty percent, and bran about four percent.
Starch, sugar, and the vegetable gums are carbohydrates. 
The carbohydrates (and also the fats) through a process of 
oxidation very similar to burning create the energy and heat of 
the animal body, or are stored away as fat in the tissues or in the 
fatty products,- as in milk. The fat of a food, while it acts in 
the body much the same as a carbohydrate, produces a greater 
amount of heat and energy than do the starches, sugars, etc. 
Fat has about 2.4 times as much heat and energy producing 
power as has a carbohydrate, for this reason it ranks next in 
importance after protein as an essential part of the ration.
These are the three important food substances; but since fats 
meet the same fate in the body as do the carbohydrates, there are 
really only two chief food elements:. (1) The flesh formers 
(proteids); and (2) The heat and energy formers (carbohy­
drates, plus fats).
In the Corn Belt states,, protein is of greatest commercial 
value because most feeds contain it in relatively small propor­
tions, while there is usually an excess of the other ingredients.
The cells and frame work of growing plants, as well as the 
covering of seeds and grains, are made up of woody fibers called 
cellulose. This portion of a feed-stuff is also called “ crude 
fiber.”  About 40 percent of wheat straw is made up of this
10
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nearly indigestible fiber, and meat meals should contain none. 
While yielding very little matter nutritious to the feeding 
animal, crude fiber has an important part to play in digestion. 
It is bulky and so gives mass to the digesting substances in the 
stomach and bowels, rendering them porous, and making it easy 
for the digestive fluids to find their way to the valuable food 
ingredients. After the digestive fluids have extracted all or 
most of the nutritious portions of a feed, the crude fiber contin­
ues to keep the waste material in the lower bowels loose and 
bulky. The bowels are thus better able to grip and pass on the 
mass to the final excretion. In this way crude fiber has a ten­
dency to prevent impaction or constipation. However, the com­
mercial value of a feed stuff decreases as the percentage of 
crude fiber increases, for every farmer raises more crude fiber 
than'he can advantageously use, in the form of straw and corn 
stalks. To buy a feed high in fiber is a poor way to waste good 
money.
All feeds when burned leave an ash. The ash is valuable 
as a food in as much as it furnishes the elements that form the 
bones of the animal and the minerals for the blood and tissues. 
The amount of ash in different classes of feeds varies greatly. 
Corn meal may contain as low as 1.40 percent, while some of the 
takages we have analyzed in this laboratory have run as high as 
25 percent ash. The first is too low a percentage of ash for the 
requirements of the animal body. The last is more than is 
needed in a feed.
The amount of water present depends on the kind of feed 
and the conditions to which it'has been exposed. Some feeds 
take up more water than others under the same conditons. Mo­
lasses-feeds are specially hygroscopic, holding sometimes as high 
as seventeen percent of water under conditions in which bran 
would hold only 11 to 12 percent. Eoots like the beet or carrot 
may contain from 87 to 90 percent of water, while pasture grasses 
contain from 62 to 80 percent. As the percentages of all of the 
other ingredients decrease proportionately as the water content 
of a feed increases, this is an important item to consider in the 
analysis of a feed. For example, cotton-seed meal may contain 
41.0 percent protein when it holds ten percent water, but if it 
takes up two percent more water, the protein is reduced to 40.04 
percent. (Equal weights of the meal in the two conditions being' 
taken).
COMMERCIALLY M IXED FEEDS VS. HOM E M IXED RATIONS.
In a feeding state like Iowa, it is not strange that our mar­
kets are full of “ mixed feeds,”  “ balanced rations”  and other
11
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commercial products of fanciful names and exaggerated claims 
ready for the- consumption of any animal under any and all 
conditions. Some of these feeds have more or less real merit, 
others have none, and not a few are absolute frauds. Under 
the present lack of state oversight of this part of the trade, it 
is not always possible for the feeder to discriminate between 
good and bad.
By consulting; the following tables and reading the dis­
cussions of the various mixed feeds, it will be seen that these 
products offer too great an opportunity for unscrupulous adul­
teration and, almost ■ without exception, the mixed feeds that 
have come to us have contained large amounts of oat hulls, corn 
bran, and kindred make-weight material of little feeding value. 
This accounts for the high percentage of crude fiber in this elass 
of commercial products. We have too much crude fiber in our 
home grown roughage to pay for this portion of the feed when 
it does not normally occur in the feed itself, as in bran. No 
one would think it profitable to buy oat hulls even at $7,00 per 
ton for a feed, or of buying corn cobs or corn bran to mix with 
his homegrown crops. Yet this is what the average “ mixed- 
feed”  purchaser is doing in Iowa. These feeds are low in pro­
tein, as a rule containing not more than 7 to 15 percent of this 
constituent and selling from $12 to $25 per ton. I f  the mixed 
feed is a concentrate, we are no better off than we would be if 
we purchased unmixed concentrates. The “ scientific blending”  
of concentrated feeds to suit the palates of our animals and to 
balance our rations is not such a difficult matter that it cannot 
be done by any intelligent feeder on any farm.
• Our home grown feeds contain all the cellulose and all the 
carbohydrate material necessary for the maintainance of our ani­
mals under any conditions. The full feeding value of these in­
gredients of the forage crops is brought out by the admixture 
of substances rich in flesh-forming protein. This protein is 
readily available in the concentrated feeds obtainable in every 
market and in the alfalfa and clover hay produced on our own 
farms.
CONCENTRATED PEED STUFFS.
A concentrated feed-stuff is usually obtained as a by­
product from the manufacture of commodities, which in them­
selves, rich in fats or carbohydrates, take these ingredients from 
the original raw material, leaving the residue ri,ch in protein 
with an appreciable percentage of fat. Under this head come 
the germ oil meals, the cotton-seed meals, the linseed meals, 
tankage, bran, shorts, and the like.
12
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The following table is given as a guide to the buyer and
■ the feeder. It shows the average percentage of protein in each
■  class of feed-stuff as found from the analyses made in the lab­
o ra to ry  of the Chemical Section. The percentage guaranteed
■ by the manufacturer is given wherever possible and when it was 
I  not possible to find *a guaranteed percentage, then the average 
I  percentage of protein is given compiled from a large number of 
I  analyses made in various parts of the United States. The num-
■ bers at the left of the name of each feed represents the place 
l i t  occupies in the scale of Iowa feeds based on their protein 
I  content.
Table showing relative position occupied by the feeds offered 
|  for sale in Iowa.
PROTEIN.
Number of Percent of
Name of Feed Analyses made at this -
guaranteed, 
or standard
Average
found
Laboratory for U. S.
85.401 Blood meal ............................... ............... 5 85-88 .
2 Pressed 'Cracklings .............. ............... 1 64.75
3 iMeat Meal .............................. .......... \. 15 60 1 57.86
i 4 Digester Tankage................... _ ______ 13 60 53.98
5 Cotton SeediMeal ............ .... ..............  13 41.2 39.60
6 Linseed Meal ........................... ..............  15 32 31.61
r 7 Fowler’s Farm Feed.............. ..............  1 26.348 Alfalfa Calf Meal.................. ...............  2 23.95
9 Blatchford’s Calf Meal.......... ..............  1 25 22.55
10 ■Gluten Feed ........................... ..............  4 25 21.41
11 Oat 'Shorts ........ ...................... . ............. 2 18.1512 Wheat Middlings ................. ............... 18 3.8-20 ' 17.12
I13 Mixed Feed ............................. .......... .. . 6 18-19 16.193.4 Rye Middlings ....................... .......... .. . 1 15 ‘ 15.88
15 Wheat Shorts ......................... ...............  30 17-19 15.59
16 Oat Flour ............................... ..............  1 15.45
17 Oat Middlings ......................... ..............  1 3.6 15.05
18 Wheat Bran ............................. ........ .... 26 15-17 14.92
19 Low Grade Flour.................. ___ ____  1.0 21 . 14.71
20 Alfalfa Barley Feed............... ..............  1 14.04
23. Germ Meals ............................. ..............  3 25 13.83
22 Alfalmo ..................................... ............... 5 15-17 13.07
B3 Alfalmo Dairy Feed.............. .......... .... 1 12.54
24 Oat B ran ................................... .............. ,2 12.23
125 Champion Stock Food.......... . ...........| 5 11.45
|| Hominy Feed ......................... 10.5 11.34
127 Corn & Oat Chopp................... ..............  4 8-10 9.05
(28 Corn & Cob Meal.................... ............... 3 5-12 8.73
p Corn M eal................................. .......... 3 9 8.53
Total ....................... .............. 194
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PART II.
TH E COMPOSITION OF THE COMMERCIAL FEED STUFFS 
SOLD IN  IOW A.
Introducing each of the following tables of analyses is a 
short description of the characteristics of each feed-stuff with 
something regarding the method of its manufacture. In addi­
tion, such other facts are given as might prove useful to the 
general buyer and feeder. Following each table is a discussion 
of the analyses, pointing out wherein the feeds have failed to 
come up to their guarantees or to the average standards of com­
position and purity.
BLOOD M EAL.
During the slaughtering and dressing in a packing house, 
the blood from the animals is run into ducts under the floor 
and pumped to the drying ovens. Here most of the water is 
removed. The dried blood-solids are then ground and passed 
through a fanning mill to remove the dirt that inevitably finds 
its way into the product ; after which it is sacked and in this 
form of package appears upon the market.
Blood meal is the highest nitrogenous concentrated feed­
stuff. It should contain an average of eighty-five percent pro­
tein. It is used largely as a fertilizer and as a feed. It is waste­
ful to use such a rich feed as a fertilizer to be added directly 
to the soil. Such a product does not lose any appreciable* 
amount of its fertilizing powers by first being fed, and it should 
in this way fee utilized for the maintainance and development of 
live-stock before it is applied to the land in the form of manure.
Swift & Co. guarantee their dried blood to contain 88 % 
protein, while the Armour, product is guaranteed at 85 %. Both 
brands of blood have fallen from-1.25 to 2.58 percent below this 
guarantee.
* 1000 pounds of dried blood after passing through the animaLbody has been found 
to contain 135 pounds of nitrogen. 1000 pounds of sample No. 99 in the following table 
contains 138 pounds of nitrogen.
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BJÜOQD ,MEA>L.
Lab,
No. Manufacturer Person Submitting Sample Water Fat Protein
Crude
Fiber Asb
Carbo­
hydrate
| 99 iSwift & Co., 
Chicago, 111.
Alonzo Harvey, 
Ossian, Iowa
8.36 0.68 86.64 1.25 2.75 0.32
[154 'Swift & Co., 
Chicago, 111.
Wm. P. Howard, 
Ames, la.
8'. 89 1.95 86.42 1.41 2.17 0.16
I300Swift & 'Co., 
Chicago, 111.
Animal Husbandry Dept., 
Ames, la.
8.32 1.37 85.64 1.53 2.50 0.64
S27 Swift & Co., 
Chicago, 111.
D. L. Pascal, 
De Wlitt, la.
7.78 0.26 85.55|1.83 3.88 0.70
[765: Armour & Co 
Omaha, Neb..
W.AL. Dewitt, 
Elliott, la.
8.37 1.79 83.75 1.67 3.85 0.57
DIGESTER TANKAGE AND MEAT M EAL. .
On account of their similar chemical composition and the 
identical place they occupy in feeding-, these two feed stuffs 
will be considered together.
M EAT M EAL. ’
This product is the combined 1 ‘ trimmings of the meat —  the 
lungs, tendons, hearts, livers, etc., cooked for five hours in large 
steel tanks under twenty-five pounds pressure. By this radical 
treatment the different parts are largely disintegrated and any 
disease germs, which may have been found in the scraps as they 
went into the pressure tanks, afe sure to be destroyed.”  The 
tank contents are then pressed to remove water and fat, after 
which the feed ds dried and ground into a meal. One packing 
house gives for the standard composition of meat meal, the fol­
lowing: • -
Mineral substances ................................... 16.00 percent.
Protein .............................................  60. to 65.00 percent.
Sugar, starch, e tc ...................................... 0.50 percent.
Pat ......................     12.00 percent.
*Water and other substances.. 5. to 10.00 percent.
DIGESTER TANKAGE.
Digester Tankage ’g does not mean digested tankage, only 
so far as boiling under high pressure may have rendered the 
portions so treated better adapted to be readily taken up by 
the digestive organs. At slaughter houses the scraps of meat, 
bone, sinews, lungs, intestines and other nitrogenous matter con­
taining more or less fat, are cooked in a tank under pressure; 
such cooking being continued for several hours, until the sub-
* Added to bring total percentage up to 100.
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stances in the tank are broken down to a certain extent ard the 
fat liberated. A  large part of the nitrogenous matter remamc 
in solution in the liquid which has been produced from the con­
densed steam that is used to boil the animal-solids. The fats 
rise to the surface of this liquid, while the insoluble solids to 
a great extent settle out at the bottom of the tank. The liquid 
lying between the fat on top and the solids at the bottom is 
called “ tank-water.” * After the fats have been skimmed from 
the surface, the tank-water is drawn off and treated as will be 
hereinafter described. The solids remaining in the tank after 
the drawing off: of the tank-water are called £ 1 tankage. ’ ’ The 
tankage is dried until it contains about ten percent moisture. It is 
then sacked and placed upon the market as a fertilizer or as a 
feed-stuff. Such tankage contains variable portions of fat 
and protein, though usually it is purported to contain sixty 
percent protein. A good tankage should smell sweet, should 
be free from hair, stomach contents, bone, oyster shells, teeth, 
ground hoofs and similar substances. Often these undesirable 
substances contain nitrogen, (as do hoofs) which from a chem­
ical analysis are indistinguishable from proteids, yet are worth­
less as feeds or fertilizers.
The tank-water which contains large amounts of nitrogenous 
matter in solution, together with' all of the wash water from the 
slaughter houses, is piped into large “ vacuum”  evaporators very 
much like those used in condensing milk. These evaporators 
boil the tank water down to the consistehcy of molasses, after 
which it is thoroughly dried and ground into meal. This meal 
contains upwards of s e v e n t y  percent protein in a form excel­
lently fitted to be quickly assimilated by the feeding animal. 
This “ evaporated tankage meal”  or “ cake”  (as it is called 
at the fertilizer works) may be used to reinforce the ordinary 
tankage when it contains less than sixty percent protein.
Tankage and meat meal are highly concentrated feeds and 
their use should always be attended with caution. When fed 
in conjunction with corn they make an excellent hog ration, 
not only on account of the flesh formers they contain, but also 
because they furnish bone material (an important item to con­
sider). The Wisconsin Station found that bones from pigs fed 
meat meal withstood a breaking strain of 1,169 pounds and 
1,200 pounds as against 977 pounds and 835 pounds required 
to break the bones of pigs fed similar rations that did not con­
tain meat meal.f There is no question as to the derivation of 
profit from the use of these animal products as supplementary
*Mr. Henry G. Kittredge, U. S. Census, 1900. 
•(■Wisconsin Station Bulletin, 104.
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feeds oVer the use of corn alone. Professor Kennedy of this sta­
tion has shown that their use is attended with from seven to 
thirty-four percent greater profits when used with corn, in the 
proportion of five parts of corn to one of meat meal or tankage, 
than when corn is used alone. However, when other concen­
trates are available, their partial use as a source of protein in 
conjunction with these animal feeds may prove more profitable 
than depending on tankage or meat meal as the only concen­
trate. R. S. Shaw of the Michigan Station found that a ration 
of middlings 20 pounds, corn meal 10 pounds, tankage 3 pounds 
gave not quite so great gains as middlings 20 pounds, corn meal 
10 pounds, skim milk 90 pounds; but that the profit was greater 
with the use of the first ration. At the same station 18 pounds 
o f middlings, 18 pounds o f corn meal, 6 pounds tankage while 
giving greater gains was more expensive. Professor Shaw sug­
gests that a ration containing tankage to the amount of a little 
more than one-eleventh of the concentrates would prove most 
profitable.* These are highly concentrated feeds and hogs 
should not receive more than one-half pound per head each day.
The three tables that follow give the constituents of the 
tankages and meat mills we have analyzed during the past year. 
A  discussion of our findings follows each table.
*Michigan Experiment Station, Bulletin No. 237.
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SWIFT’S DIGESTER TANKAGE. 
Guaranteed Protein 60 Percent.
ab.
No.
Location of 
Factory
Person Submitting 
Sample Water Fat Protein
Crude
Fiber Aslv j
Carbo­
hydrate
36 Omaha Chris Lehman,
Slater, la. 5.65 12.05 51.76 9.15 17.15 4.24
37 Omaha Chris Lehman, 1
Slater, la. 7.121 9.11 57.46 4.03 14.61 7.67
107 Chicago Chris Lehman,
Slater, la. 7.26|10.14 54.64 9.58 14.71 3.67 ¡
299 Omaha Animal Husbandry 1 1.
Dept., Ames, la. 12.61 7.45 53.54 7,24 9.62 9.54
326 D. L. ' Pascal,
¡De Witt, la. 8.38113.72 50.22 6.20 9.50 11.98
568^ Chicago H. Lieberknecht, 1
Letts, la. 9.92113.02, 57.47 4.27 12.29 3.03
575 Chicago L. T. Spellman, 1
Waverly, la. 6.23113.45 58'. 35 3.19 14.00 •4.78
581 Omaha L. S. Olsen,
Wiota, la. 3.56110.98 47.45 7.07 26.10 4.84
601 Chas. Nichols, ipPfÉ
Rutland, la. 4.78112.87 56.77 4.65 16.05 4.88
695 Omaha L. S. Olsen, 1 *
Wiota, la. 4.31113.56 54.14 3.70 19.59 4.70
706 Omaha 3. 'D. Converse, - j- ' ■
Estherville, la. 1 5.76113.31 |57.11 |4.65| 14.64 4.53
713 Animal Husbandry 1 . ■
Dept.j Ames, la. 1 4.-66| 8.05 155.52 13.56¡21.79 ' 6.42
736 Mercantile Co., 1
Maple Hill, la. j 7.65110.69 ¡47.28 12.24125.34 6.80
Remarks
Stomach contents and hair. Silica 
■ 3.33%.
Small amount of undigested oat hulls. 
1.71 percent silica.
Stomach contents.
Large amount of stomach contents.
2.13 percent silica.
Small amount of stomach contents.
1.09 percent of silica.
Small amount of stomach contents. 
1.66 percent silica.
Large amount of .stomach contents 
and hair. Silica 4.41 percent.
00
---- ------------------- ~ '
undigested oat hulls, hair, silica.
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DISCUSSION OF S W IF T ’S DIGESTER TANKAGE.
The excellent gains resulting from the use of tankage has 
commended this class of concentrate to every hog-feeder. Tank­
age is one of the cheapest sources of easily digestible protein 
we have. The method of manufacture is such that it is pos­
sible to place on the market an article that is as standard in 
composition as corn. During the past year, this product has 
been sold at prices governing standard, sixty-percent-protein 
digester tankage. The average quotation on this tankage dur­
ing the year, laid down to the consumer, has been close to $33.00 
per ton. The average protein content of the samples we have 
analyzed has been fifty-four percent, or six percent under their 
guarantee.- Tankage is bought chiefly for its protein and, as­
suming, that this is the only ingredient of value, Swift’s tank­
age has fallen ten percent short, which would give an average 
shortage of $3.30 per ton.
We expect this class of tankage to be comparatively free 
from stomach contents, but. there was not one of the thirteen 
samples here listed that did not contain partially digested cereal 
hulls and other stomach matter; some were liberally supplied 
with hair, and two contained from 3.3 to 4.4 percent of silica 
(the basic constituent of sand).
MISOEIKLAlNEIOUlS TANKAGES.
Ï25
155
Manufacturer Person Submitting Sample
W
at
er
(ft Pr
ot
ei
n
C
ru
de
F
ib
er X*
Jacob Decker & Sons, 
. Mason /City, la.
Geo. !M. Atherton, 
Ames, la. 4.93 11.63 2.02 25.16
Jacob Decker & 'Sons, 
1 Mason City, la.
¡Jacob 'Decker & ¡Sons, 
Mason City, la. 3.51 11.80 43.93 2.07 31.73
Jacob Decker & ¡Sons, 
Mason City, la.
E. L. Stoek, 
Ventura, la. 4.08 10.94 36.98 3.51 33.72
Montgomery Ward & Co., 
Chicago, 111.
Geo. Page, 
¡Noble, la. 3.07 14,59 53.54 7.45 14.90
Darling & Co., 
Chicago, 111.
E. J. iSmith, 
Dows, la. 2.34 10.54 51.49 5.59 25.22
6.96
10.77
6.45
4.82
DISCUSSION OF MISCELLANEOUS TANKAGES.
These tankages are all comparatively low. 613 and 660 com­
pare favorably with the products of Swift & Co, and Armour 
& Co. The tankage from Mason City is coarse and contains 
large amounts of bone, teeth, hair, stomach contents, etc. The 
cost of this product is somewhat less than the other brands, 
which makes it economically of about the same value. Its worth
C
ar
bo
­
hy
dr
at
e
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would, however, be greatly enhanced if the process of manufac­
ture were modified sufficiently to eliminate the large bones.
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DISCUSSION OF TABLE.
On page 7 and 8 of their booklet “ Hog-feeding,”  Armour 
& Co. publish the following: “ We can state that nothing but
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the trimmings of the meat, the hearts and livers go into the 
manufacture of Meat Meal; nor is there any secret process in the 
manufacture. Not one of the samples of this company’s pro­
ducts examined at this laboratory has been free from 
undigested oat hulls, hair or stomach contents, while 
the percentage of silica (the basic constituent of s a n d ) 
has run from 0.84 to 4.53 per cent. These spurious ma­
terials are not referable to the process of manufacture as stated 
in this company’s circular and can be considered only as adul­
terations. The average protein in the 15 samples of meat meal 
we analyzed was 57.87 percent or two percent below their guar­
antee. These protein percentages range from 52.47 to 64.40. 
The sample containing 64.40 percent was taken from a ton lot 
sent to the Iowa State College direct from Armour & Company’s 
works, and proves conclusively that this company can, if it will, 
place a superior grade of .meat meal on. the market.
COTTON-SEED M EAL.
The enormous quantities in which it is produced, its high 
protein content,; our proximity to the centers of production all 
contribute to piake eqtton-seed meal one of our most popular 
feeds. Yet few of the brands (see page 25) offered within the 
state during the past year under the grade of Prime Cotton-seed 
Meal have come up to the standard set for this product by the 
Cotton Crushers’ Association. This falling off from standard 
has invariably been due to one of two causes: (1) Improper 
physical condition of the meal; but chieflly (2) Too great an 
admixture of cotton-seed hulls and lint with the pure meal.
The following account of the cotton-oil industry and the 
common adulteration of the meal is given that the feeder, being 
familiar with the process, may not be wholly at the mercy of 
the jobber, but may be able to judge for himself of the prime­
ness of this product.
The cotton bolls as they come from the picking fields are 
run through the gin, where most of the cotton fiber is removed; 
after which the seeds go to the oil-mill. Here they are screened 
to remove sticks, dirt and loose cotton, and are then delinted; 
that is, the last traces of cotton lint are removed. Thence the 
seeds are taken fq the-grinders and cut into pieces; after which 
a revolving screen—so arranged that the meats fall through its 
ipeshes, while the offals roll out at the end as tailings__sep­
arates the high protein meats from the low protein hulls. The 
meats or kernels are heated by steam, after which the cooked 
mass is placed in coarse sacks and subjected to hydraulic pres-
21
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sure. This extracts the oil and leaves the residues within the 
sacks pressed into hard cakes. The cake-like residues, on ac­
count of the almost universal practice of mixing hulls with the 
meaty portion, are usually ground into meal at the mill.
We are familiar with this product in the form of the meal,— 
a bright yellowish powdery mass with a greater or less amount 
of black, flinty hulls, intermixed with its body, having a not 
unpleasant odor and a sweet nutty flavor. Often the meal has 
a general dark brown color rather than a bright yellow. This 
is due to its having been overheated during the cooking process, 
or else it was made from seed which had undergone more or less 
fermentation, in which cases its feeding. qualities are not im­
paired; or else it has -been kept improperly or too long. I f the 
latter condition is the cause of the dark browness and the meal 
has a rancid or sour smell, it is unfit for use.
Most of the cotton-seed meals found in our markets bear 
a tag containing a guarantee as to their chemical composition. 
This guarantee is similar to the following:
100 pounds Prime Ootton-seed Meal.
f ■ AmmoniaGuaranteed
analysis
not less than
(Nitrogen
Protein
Crude fat and oil
8.00 % 
6.50 % 
41.00 % 
9.00 %
Confusion has existed in the minds of some feeders relative 
to the meaning of this guarantee; they believing the meal to 
contain not only 41.00 percent protein, but in addition thereto, 
8.00 percent of ammonia and 6.50 percent nitrogen. In the 
above analysis the ammonia, nitrogen and protein represent the 
same constituent of the feed-stuff. The guarantee is printed in 
this way to conform with the laws of those states in which cot­
ton-seed meal is used as a fertilizer as well as a feed.
Most, if not all, of the meals that have come to this lab­
oratory during the past year have been claimed to be p r i m e . 
The Cotton Crushers’ Association requires that the prime cot­
ton-seed meal coming from the. Gulf States must contain not 
less than 8 percent ammonia, which is equivalent to 41.2 per­
cent protein. As the meal sold in Iowa comes principally from 
the states coasting the Gulf of Mexico, all meals guaranteed 
“ Prime”  should contain at least 41.2 percent protein.
Mr. Daniel C. Eoper in the 1900 Census says that there 
are 1,169,186 tons of cotton-seed hulls produced annually. In 
the same article he expatiates upon their value as a feeding- 
stuff. As a matter of fact, these hulls contain 4 to 10 percent 
of protein, and 1.39 to 2.90 .percent of digestible fat and on 
an average 38 percent fiber. They are worth at the oil-mill about
22
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$2.73 per ton.* When field-cured corn fodder contains 4.50 
percent portein, 1.6 percent digestible fat, and only 6.00 per­
cent fiber,** it is not the part of economy for Iowa feeders to 
buy a meal at $27.00 and upwards a ton sold under the head 
of “ Prime Cotton-seed Meal”  if it contains very many of these 
flinty, nearly indigestible hulls.
There are over 884,391 tons of pure cotton-seed meal pro­
duced annually in the United States at an average value of 
$] 8.13 at the oil-mill.* Taking into consideration that over 
a million tons of hulls are produced during an equal period of 
time, it is not strange that there is a strong tendency to admix 
as many as possible of these inferior hulls with the high pro­
tein meal. There is fortunately a way in which we can detect 
this adulteration. The hulls are proportionately heavier than 
the meats, so that an approximation of their amount present 
in a sample may be obtained by stirring about a teaspoonful 
of the meal with half a glass of hot water. After allowing 
the mixture to settle for a few minutes, the hulls can be seen 
through the bottom of the glass. The pure meal forms a sec­
ond layer while on top will collect any lint not previously re­
moved. Only a very few black hulls and almost no lint are 
found in the best meals.|
With the increasing facilities we have for grinding our own 
feed-stuffs at the farm, it will be found economical to buy 
cotton seed cake rather than the meal, unless the meals that 
are offered in Iowa from now on are better than most of those 
that have been sold to us in the past.
The present prices are kept up several points by the demand 
for cotton oil cake in the European market. In this connection 
it is interesting to note that in Europe a great industry has 
been built up 'for refining the American cake which we are con­
tent to feed; but which continental farmers demand free from 
particles of wood, hulls, iron, cords and cotton fibres. The re­
moval of these impurities is .partially done in this country, 
the operation being completed in Germany. Some qualities o f 
cotton-seed meal contain only two to three percent of cotton 
fibres, while other grades run as high as twenty percent. ‘ ‘ In 
t the large German mills, the process of removing these impurities- 
has reached the highest degree of technical perfection. The 
particles of iron are removed by magnets and the cotton fibres 
with other impurities are perfectly removed by machines made 
for this purpose.
* *Daniel C. Roper, U. S. Census. 1900.
**H. J. Waters, Missouri, Circular No. 11.
+J. M . Bartlett, Maine Experiment Station.
$J. B. McBryde, Bulletin 3, Vol. IX , Tennessee Experiment Station.
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In Europe, the German refined meal is meeting with ever- 
increasing demands, while the crude American product is com­
ing more and more into disfavor.
Much .attention has been given to the effect of this meal 
upon the health of animals fed, yet the exact causes for the 
disorders sometimes attending its use have not been discovered. 
However, most of the experiments recorded have shown that 
from one-half to six pounds of cotton-seed meal mixed with 
feeds comparatively low in protein forms a profitable daily ra­
tion for steers, dairy cows, horses and sheep. The Arkansas 
Station has conducted extensive experiments relative to the use 
of this feed for finishing swine of different weights, and their 
findings will be of use to those feeders contemplating the pur­
chase of this by-product as a hog feed. They recommend the 
following: “ For pigs under fifty pounds weight, one-fourth 
pound per day; fifty to seventy pounds weight, one-third pound 
per day; seventy-five to one hundred pounds weight, two-fifths 
pounds per day; one hundred to one hundred fifty pounds 
weight, one-half pound per day. The amount of cotton-seed 
meal fed to hogs should bear a certain ratio to the other com­
ponents of the grain ration. It is recommended that cotton-seed 
meal be fed* in the proportion of one part to five, six, seven or 
eight parts respectively of the other grains for the four classes 
of hogs just mentioned on the basis of weight. . In general, 
wheat bran has been found to be a particularly desirable ma­
terial to mix with cotton-seed on account of the fact that it 
appears to render the whole ration safer than when meal is 
mixed with ground corn.
At this Station, Director Charles F. Curtiss found that it 
required only thirty pounds of cotton-seed meal to kill hogs 
weighing one hundred pounds. Three shoats were fed corn and 
cob meal, butter-milk and cotton-seed meal for a period of seven 
weeks. The cotton-seed meal was fed at the rate of 1-3 pound 
per head per day during the first week. The amount of cot­
ton-seed meal was gradually increased until the seventh week 
the shoats were receiving 1 and 1-3 pounds per day. Two died 
during the following week. It is not considered advisable to 
use this product in larger quantities than experiment stations 
have demonstrated to be safe.
It may be fed to other animals as follows:
Steers . . . . . . . . . . . .  ............ . . . . . . . 4  to 6 pounds daily.
Dairy cows .................................. . . . 5  to 6 pounds daily.
Horses and mules.............................2 to 4 pounds daily.
Sheep ....................... ...................... One-half pound daily.
»Aiways usmsr it in connection with roughage or with other concentrates. 
fR . R. Dinwiddle, Bulletin 85, Arkansas Experiment Station.
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COTTON SEED MEAL-
Prime Meal should contain 41.2 percent protein.
La
b.
N
u
m
be
r
Purported to be 
Manufactured by
Person Submitting 
Sample
40 American Cotton Oil Co., F. D. Dutton, ■
Chicago, 111. Mt. Pleasant, la.
'41 Hunter Bros., F. D. Dutton,
,St. Louis, 'Mo. Mt. Pleasant, la.
124 Dixie Brand-Hum-G’dwin Nye Schn’der Fowler Co
& Co., Memphis, Tenn. Mason City, la.
138’ De Sota C. 0 . Co., Menery & Evans,
‘Mansfield, La. Williamsburg, la.
148 Humphrey Godwin & Co.,
Memphis,. Tenn.
209 Chickasha C. 0. Co., W. H. Thompson,
Chickasha, I. T. Vinton, la.
567 Kaiser & Co., E. A. Fleming,
Memphis, Tenn. Dexter, la.
569 F. W. Brode & Co., H. Lieberknecht,
Memphis, Tenn. Letts, la.
584 Kiser & Brown, H. D. Lenooker,
Memphis, Tenn. Avoca, la.
663 Hunter Bros., P. J. Moore,
,St. Louis, Mo. Cascade, la.
690 Chickasha C. O. Co., R. M. ‘Switzer,
Chickasha, I. T. La Dora, la.
711 Chickasna C. O. Co., C. W. Bricker,
Chickasha, I. T. La Dora, la.
712 J. Roberts & Co., Clarence Jenks,
Memphis, Tenn. Bayard, la.
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Admixed with
8.72 h-1 O oo
__
.
39.90 9.73 6.05 25,32 Cotton seed hulls.
6.30 8.65 39.98 7.84 6.92 30.31 “ “ ||
8.22 13.07 38.54 8.34 7.64 24.19 “ * “ “
4.99 7.15 38.8’9 12.35 6.23 30.39 “ “ .
9.82 1 8.14 40.47 8.30 7.17 26.10 Very few hulls.
6.73 1 9.67 40.25 9.74 5.46 28.15 very few hulls.
5.97 } 5.32 137.80 9.48 5.00 36.43 Cotton seed hulls.
6.23 1 4.35 |40.85 1 6.74 8.21 33.62 Very few hulls.
5.36 i 9.81 j38.85 1 7.74 8'. 67 29.57 Cotton seed hulls.
5.54 1 -7 -15 141.03 1 8.24 6.74 31.30 Almost free from hulls.
7.90 1 5.25 j38.87 j11.34 5.91 30*73 Cotton seed hulls.
7.5C 1 6.17 j 38.61 1-12.92 5.81 28.99
6.59 1 7.77 139.80¡10.80 7.31127.73
| « « ««
tocn
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DISCUSSION OF TH E TABLE.
The first noticeable feature of this compilation of analyses 
of the cotton-seed meals sold during the last year is that only 
one was prime; that out of the thirteen samples of thin product 
we examined twelve fell from one to three and one-half percent 
below standard. It will be noticed, too, that in most cases a low 
protein content is accompanied by a high percentage of crude 
fiber indicating the presence o f cotton-seed hulls, though this is 
not necessarily the rule. We were able to catch samples from 
only a few of the consignments sent into the state, but these 
serve to show just the class of cotton-seed meal that is being 
shipped into our markets. In only two instances have the com­
panies implicated made any recompense. In the case of Mr. E. 
A. Fleming, of Dexter (sample 567), the meal was recalled by 
the consignors, Kaiser & Co., of Memphis, Tenn. In the case of 
Mr. Clarence Jenks, Jr., of Bayard (sample. 712), the company 
sending the meal, J. Roberts & Co., also of Memphis, made a 
cash settlement on a basis of the protein content of the consign­
ment.
When companies sell their products under a written guar­
antee and then ship to their customers, such a quality of meal as 
we have been receiving during this past twelve months, just 
one of two conditions exist— either they are conducting a fraud­
ulent business, or else they are chargeable with gross and crim­
inal carelessness.
LINSEED M EAL.
Linseed meal, oil meal and flax-seed meal are trade names ap­
plied to the by-products of the linseed oil industry. The oil is 
either expressed from the macerated seeds by hydraulic pressure 
(old process) or else it.is extracted by repeated leachings with 
naptha (new process), leaving a residue remarkably uniform in 
composition.
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Old Process Linseed Meal 
New Process Linseed Meal
9.4
9.2
7.5
3.2
35.6
36.6
7.1
8.6
35.0
37.0
5.4
5.4
Thé above analyses show that the new process meal contains 
one percent more protein, two percent more starchy matter, and 
four percent less fat than the old process. The digestibility of 
the protein in the old is higher than that in the new process—
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about eighty-nine percent of all the protein in the old process 
meal being digestible, as against eighty-five percent of all the
protein in the new process meal.
The above analyses were made by Woll, of the Wisconsin 
Station, who has also suggested the following method for dis­
tinguishing old from new process meal: “ An even tablespoon­
ful of the meal in question is placed in a glass tumbler. To 
this is added ten tablespoonsful of boiling water, which is stirred 
with the meal. Upon standing, the meal will settle to the bot-
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tom of the glass, leaving the water above quite clear, if made 
by the new process; while the contents of the glass will he in 
the form of a jelly if the meal were old process.”
Although not containing as much protein, linseed meal 
commands a price in the market somewhat higher than cotton­
seed meal. The reason for this is that there is a great demand 
for this by-product in other countries where it is popular as a 
cattle and sheep food. This demand is great enough to keep the 
price several notches higher than its protein content would seem 
to warrant. In Europe, the feeder prefers the unground cake,, 
which insures his receiving the product as pure as it came from 
the presses and does away with the possibility of adulterations, 
such as might be made when the meal is ground at the m iff 
With the facilities we have for grinding feeds on our farms, it 
is advisable for feeders to purchase this product in the cake 
or of the nut size, which, as has been pointed out by Henry, is 
a more palatable form than the meal.
FLOUR AND GRIST M ILL PRODUCTS.
The by-products o f our flouring mills are the best known 
and were for a long time the only concentrated feeds used to 
supplement the corn and hay grown on our farms. Bran has 
long been the “ corner-stone”  of the dairy industry; bran and 
shorts and middlings have proven popular for pigs and calves; 
while low grade flour (Red Dog) is used chiefly for swine. The 
excellence of the mill-feeds for these purposes is above question. 
However, the products of this nature as they come to the feeder 
should be free from oat hulls, chaff, corn bran, screenings in the 
form of weed seeds, and other like worthless substances. Dur­
ing the winter the demand for these feeds in Iowa was far 
greater than the supply. There was a general shortage in Minne­
sota, Kansas, Nebraska and Missouri; these states doing mostly 
a local business and but little exporting. As a result, Iowa farm­
ers were seemingly willing to take any sort o f feed that came 
from a grist or flouring mill. Many of the samples submitted 
to us for analysis were heavily adulterated. The situation was 
such that there was no redress for the feeder, for, as one manu­
facturer wrof-e us: “ Any one that is not satisfied with the 
feed, we will be glad to take it back, as we can sell more than 
we can make.”  And again: “ We have not put (in) any 
corn bran, but some meal. We wish to inquire if there is any 
law against the same.”  We were obliged to inform him that 
there was none except the law o f honesty. This feed was selling 
at $21.00 per ton, which made a very good price for the corn 
present.
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BRAN.
Bran, as is familiar to all, is composed of the outer layers 
of the wheat berry which are in physical character and in chem­
ical composition similar to straw, being made up largely of cel­
lulose. The aleurone layer of the berry, extremely rich in pro­
tein, is also included in this portion of the feed, together with 
some of the starchy interior. It is the lightest of the wheat 
feeds, and, because it does not pack, is an ideal dilutent of such 
heavy feeds as corn meal, flour, cotton-seed meal, etc. Its use 
is strongly recommended in conjunction with cotton-seed meal. 
It is considered safer than corn meal for this purpose* In 
addition to its high content of protein, bran has mild laxative 
properties which, coupled with its bulk, makes it a very superior 
feed for dairy cows. It may be used with profit for sheep and 
growing lambs but is too fibrous for young pigs.
*See page 24.
/
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42 Geo. C. Christenson & Co. 0. M. Healy,
Redfield, S. D. Bedford, Ia. ' 8.71 4.06 14.52 10.46 6.56 55.69
43Red Oak Mills, 0. M. Healy,
Red Oak, la. Bedford, Ia. 7.94 4.37 14.00 11.01 6.64 56.04
44 Hopkins Mills, 0. M. Healy,
Hopkins, Mo. Bedford, Ia. 7.56 3.47 14.87 9.25 6.27 58.58 Adulterated with Barley hnd
212 Washburn & Crosby, W. H. Thompson, Oat Hulls.
Minneapolis, Minn. Vinton, Ia. 12.28 3.98 12.73 13.65 6.69 50.67
216 ¡Centennial Mill Co., Centennial Mill Co.,
Avocg., Ia. Avoca, Ia. 12.72 4.22 12.37 12.38 7.53 50.78
228 'Lake City Milling Co., Lake City Milling Co.,
Lake City, Ia. Lake City, Ia. 12.01 3.42 16.75 11.42 6.45 49.95
311 City Roller 'Mills, M. A. Fember,
■Sloan, Ia. Ottawa, Ia. 9.49 4.51 13.78 10.87 7.07 54.28
379 Adel /Mill Cb., Adel Mill Co.,
Adel,. Ia. Adel, Ia. 10.22 3.82 17.06 12.15 6.86 49.89
387 IStruve Bros., Struve Bros.,
Almont, Ia. Almont, Ia. 8.02 3.87 16.41 12.89 4.52 54.29
395 Henry Dobling, Henry Dobling,
Lost Nation, la. Lost 'Nation, Ia. 6.09 3.82 12.59 12.25 6.09 59.16 Adulterated with Oat Hulls.
392 Crystal Mills, Crystal Mills,
Council Bluffs, Ia. Council Bluffs, Ia. 7.68 4.01 15.22 14.68 6.95 51.46 Adulterated with Oat Hulls.
393 Rock Valley Roller Mill, R’k Valley Roller Mill, «
Rock Valley, Ia. Rock Valley, Ia. 7.02 4. '37 13.69 P5.16 7.80 51.96 Adulterated with Oat Hulls.
398 --------------------- 5-------- D. Muilenburg, '
Perkins, Ia. 7.35 4.59 13.52 11.06 7.03 56.45
101 Marten Bros., Marten Bros.,
Sioux City, Ia. Sioux City, Ia. 8.98 4.13 15.92 14.38 8.15148.44
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570
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631
641
684
728
766
787
BRAN (Continued)
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Estherville Riller Mills, 1
Estherville, la. 5.75 6.20 14.61 12.32 6.98 54.14
Wm. Fischer,
59.11Augusta, la. 5.28 4.16 12.82 12.19 6.44
Hull Roller Mills,
56.17Hull, la. 5.01 4.96 15.22 12.06 6.58
H. Liberknecht, Adulterated with Cereal 
Hulls.
Letts, la.
M. R. Daniels,
6.99 5.28 14.61 10.64 5.90 56.58
Poluski. 4.50 6.43 15.22 13.21 7.72 52.92
Melchr Luchinger,
50.93Elgin, la. 6<22 4.89 [16.41 14.56 6.99
A. C. Felt,
54.04Superior, Neb. 8.88 5.14 15.31 10.35 6.28
N .' J. Wright,
6.02 56.66Cylinder, la. | 6.73 | 5.33|15.44 | 9.82
H. M. Peckhorn, 
Union, la.
A. D. Kelly,
| 8.31 | 3.15 ¡14.48 [12.69 7.25 54.12 ¡Adulterated with Oat Hulls 
and Ground Screenings.
Granger, la. 
Washburn & Crosby, fc
| 6.13 | 6.07 ¡18.33
1
¡13.28 ¡ 6. 34 49.85
Minneapolis, Minn. 
Iowa State College,
|10.04 | 4.34115.55
! i
¡14.64 | 7.38 ¡48.05
¡Adulterated with Oat Hulls.
Ames, la..
Average Composition,'
|11.48 I 6.17|16.58 
I ¡14.92
¡13.96 | 7.00 
1
¡44.81
1 ■ ■
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(Shorts)
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45 Geo. C. Christ’ns’n & Co., O. M. Healy,
Redfield, iS. D. Bedford, la. 7.87 4.88 15.57 7.45 5.13 59.10
104 Watson Mill Co., M. Miler,
Wichita, Kan. Iowa City, la. 9.92 4.14 18.00 3.59 2.73 61.62
105 Crosby Mills, D. N. Troyer,
Topeka, Kan. Kalona, la. 9.65 4.60 17.10 6.94 4.90 56.8l
107 Eagle Roller Mills, M . Miller,
New Ulm, Minn. Iowa City, la. 8.54 5.03 15.22 10.17 5.00 56.04
108 C. 'S. Christenson, D. N. Troyer,
Medelia, Minn. Kalona, la. 9.75 4.69 15.05 8.61 4.76 57.14 Screenings and Cereal Hulls.
110 Fulton Mill Co., D. N. Troyer,
Sioux Falfe, S. D. Kalona, la. 10.26 4.11 13.12 4.54 3.00 64.97
111W ells  iMill Co.. D. N. Troyer,
Wtells, Minn. Kalona, la. 8.74 6.34 15.22 10.99 5.60 53.11 Heavily adulterated with
120 Sleepy Eye Mill Co., John Meisner, screenings and cereal hulls.
Sleepy Eye, Minn. Reinbeck, la. 9.02 4.92 17.32 8.27 4.23 56.24
217 Centennial Mill 'Co., Centennial Mill Co.,
Avoca, la. Avoca, la. 10.75 3.51115.27 11.69 3.37 55.41
225 Lake Milling Co., Lake City Milling Co.,
Lake City, la. Lake City, la. 9.85 3.35|14.57 14.59 2.76 54.88
352 White Roller Mills, Thomas Bicket,
White, S. D. Dinsdale, la. 10.10 4.30 j 14 .-52 6.12 3.20 61.76 Oat Hulls and Corn Meal.
378 Adel Mill Co., Adel Mill Co., !
Adel, la. Adel, la. 1 8’. 96[ 4.68|13.26 3.84 3.57 165.69
381 iStenzel Bros., Stenzel Bros., 1
Little Rock, la. Little Rock,, la. 1 8.12 1 4.35|14.05 9.17 2.82 161.49
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447 Estherville Roller Mills, Est’rville Roller Mills,
Estherville, la. Esthervile, la. 6.13 5.36 17.11 3.64! 3.
452 Wm. Fisher, Wm. Fisher,
'Augusta, la. Augusta, la. 4.87 3.85 17.72 6.28 3.
558Boudel Roller Mills, W. A. Barlow,
Boudel, S. 0 . .Clear Lake, la. 6.18 5.17|13.69 6.54 4.
577 Evert Angsbaum & Co., M. R. Daniels, ' : ' ]
Waseca, Minn. Poluski, la. 5.72 4.07 15.05 5.98 1 .
586 Carson Mill Co., R. E. Williams, Jr.,
Carson, la. Oakland, la. 5.83 3.84|17.01 4.23 4 .
587 Walnut ¡Mill Co., R. E. Williams, Jr.
Walnut, la. Oakland, la. 5 .8*8 6.85 17.98 5.10 3.
597 Lehman Bros., L. B. Smith,
Corning, la. Corning, la. 6.84 3.23 15.05 6.71 4 .
602 Plymouth Mill Co., Chas. C. Nicholls, i
LeMars, la. Rutland, la. [ 7.59 4.74 16.11 5 .8b 3.
642 Model Mills, N. J. Wright, .
Emmetsburg, la. Cylinder, la. 7/70 5.91 17.46 5.09 3.
112 Washburn & Crosby, James P. Murphy,
Minneapolis, Minn. Dyke, la. 1 9.84 6.18 j17.73 6.54 , 5.
674 Plymouth Mill Co., J. T. Run diet,
LeMars, la. Humboldt, la. 1 7.32 [ 3.40 ¡16.19 5.80 4 .
681 New Prague Mill Co., H. M. Peckhorn,
New Prague, Minn. Union, la. 1 6.84 1 5.56 ¡17.27 6.91 5.
696 Missouri Valley Mills, P. Livengood, 1
Missouri Valley, la. Castana, la. 111.121 4.86 ¡12.29 4.53 3
697 iSac City Mill Co., A. Rhodes, 1
Sac City, la. . Cooper, la. 1 6.25 4.80|11.67 9.75 2
7 0 8 Springfield Mills, Henry Busse, Jr., ! 1 •
Springfield, Minn. Marshalltown, la. |11.07 j 4 .16|16.05 7.59 4
726 Ida Crove M. Co., C. E. Kimm, ! 1
Ida Grove, la. Blairstown, la. 1 6.52 1 4136114.91 7.13 3
7 3 8 C. S. Christenson, County Farm, I 8.7.21 4 .51|16.17 9.49 b
Madelia, Minn. Algona, la. 1 ¡ 1 5 .0 9
A d u ltn a a ted  w ith
Adulterated with Corn Meal 
and Bran.
Corn Meal, dirty.
64.00]
56.02 Cereal Hulls and Corn Meal.
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S H O R T S  O R  S T A N D A R D  M ID D L IN G S .
This feed is slightly heavier than bran and consists of the 
finer particles (or sometimes re-ground bran) together with a 
small amount of low grade flour. It contains slightly more 
protein than bran and a little more fat. It should have a uni­
form light brown color, and may contain small yellow flecks 
of the aleurone layer and the germ. Its place in the ration is 
practically that occupied by bran, being slightly more concen­
trated and a little heavier.
F L O U R  M ID D L IN G S .
This feed is composed of the finqr shorts and a considerable 
quantity of Red Dog or low grade flour. It should contain a 
higher percentage of protein and should also have more fat 
than shorts. There are a great many grades of m i d d l i n g s  which 
vary from nearly pure shorts to nearly pure flour. The physical 
appearance should be a guide to the feeder as to the grade of 
this feed.
Flour middlings occupy a place of great importance in 
the feeding industry and are almost indispensable in the raising 
of pigs. At the Indiana Station* J. H. Skinner found that a 
ration of corn meal one part and middlings one part gave very 
economical gains. C. D. Smith, director of the Michigan Sta­
tion, has found that middlings one part, mixed with oats two 
parts, linseed meal one part and wheat bran one part make an 
excellent dry feed to be used in conjunction with skim milk 
for calves. The same feeder has successfully used middlings 
two parts, corn meal one part with the skim milk ration for 
young pigs.
The middlings sold in the state during the past year have 
been quite free from adulteration and well up to standard in 
protein' content, as will be seen from the recorded analyses in 
the following table.
♦ B u lletin  108.
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128 ‘Northwestern Con. Mills,
Minneapolis, Minn. 9.09 4.55 15,35 7.77 5.01 58.23
211 Washburn & Crosby Co., W. H. Thompson,
Minneapolis, Minn. Vinton, la. 11.62 3 .8'2 15.16 9.21 4 „06 56.13
271 Minneapolis 'Mills, W. IS. Bear, ¡gff : ®  ‘ ' •; / ' •
Minneapolis, Minn. Decatur, la. 8.28 3.69 15.09 2.80 4.39 65.75
307 'Plymouth Milling Co., M. A. Pember,
LeMars, la. Onawa, la. 5.77 4.47 14.95 5.71 4.21 64.89
353 ¡Sleepy Eye Mills Co., Thomas Bicket,
Sleepy Eye, Minn. Dins dale, la. 10.69 4.48 16.71 7.28 4.55 56.29
399 D. Mulienburg, DMulienburg,
Perkins, la. Perkins, la. 8.19 5.34 18.28 5.44 4.47 58.28
402 Martins Bros., Martin ¡Bros.,
Sioux City, la. Sioux City, la. 8.86 4.32 17.50 8.47 4.74 56.11
555 Washburn & Crosby Co., Harvey Busse, Jr.
Minneapolis, Minn. Marshalltown, la. 5.42 6.72 18.27 9.67 5.14 54.7S'| .
573 Waterloo Mills, L. T. Spellman,
Waterloo, la. Waverly, la. 8.25 5.33 18.46 5.38 4.39 58'. 19
596 Washburn & Crosby Co., L. B. Smith,
Minneapolis, Minn. Corning, la. 6.41 5.98 19.73 8.83 .4.41 54.64
615 Montg’mery, Ward & Co., Geo. Page,
Chicago, 111. Noble, la. 7.25 5.03116.64 8.82 6.20 56.06
625 Puritan Mill Co., A. E. Howes,
Williams, la. 7.88 4.90115.62 6.85 4.04 60.71 This sample is practically
658 Northwes’n Con. Mill Co. M. L .  Mosher, Shorts.
Minneapolis, Minn. West Liberty, la. 8.52 4.10117.51 7.08 4.36 58’. 43
678 Northern Grain Co., Wm. Simonsen,
Cedar Rapids, la. Hudson, la. [9 .26 5.10118.86 5.14 3.70 57.94
707 Washburn & Crosby Co., Henry Busse, Jr.,
Minneapolis, Minn. Marshalltown, la. ; 5.87 6.85 17.54 5.32 4.80 59.62
709ISpringfield Mills, Henry Busse, Jr.,
Springfield, Minn. Marshalltown, la. 110.50 3.40 117.21 5.73 4.17 58.99
767 Wiashburn & Crosby Co., ¡Washburn Crosby Co.,
Minneapolis, Minn. Minneapois, Minn. ¡9 .2 7 [ 5.87 ¡19.08 1 6.71 1 9.65 49.42
786 Chapin & Co., Iowa State College,
Minneapolis, Minn. Ames, la. [11.25 3.05 16.27 11.06I 4,25 54.12 Adulterated with Oat Hulls.
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M IX E D  F E E D .
Mixed feed is the mill-run of bran, shorts and low grade 
flour. It should contain a higher percentage of protein than 
bran and is worth a little more per ton. It should be free from 
oat hulls, corn bran or any material whatsoever that does not 
•come from the wheat berry.
Attention is called to sample 627 in the following table 
which was sold as a superior brand/of wheat-chop. This feed 
consisted chiefly of wheat bran and wheat middlings. The mix­
ture was sold at $25.00 per ton but represented an actual market 
value of only $20.00.
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MIXED FEED OR MILL RUN.
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390 H. E. Rounds, H. E. Rounds,
Rock Valley, la. Rock Valley, la. 10.29 5.24 15.36 6.81 4.11 58.19
391 Crystal Mill &  Grain Co., Crystal Mill & Gr’n Co.,
Council Bluffs, la. Council Bluffs, la. 9.20 6.17 15.75 7.23 4.35 57.30
402 Marten Bros., Marten Bros.,
Sioux City, la. Sioux City, la. 8.86 4.32 17.50 6.14 4.74 58.44
627 Nichols Masskaut,
Birmingham, la. ¡9 .4 6 3.46 15.05 6.09 4.64 61.30 $25.00 per ton, Bran and
637 A. C. Felt, A. C. Felt, Middlings mixed.
Superior, Neb. Superior, Neb. 7.57 2.75 13.21 12.23 6.42 57.82
770 Washburn & Crosby Co., Washburn Crosby Co.,
Minneapolis, Minn. Minneapolis, Minn. 8.91 4.37 20.30 6.57 6.02 53.83
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B E D  D O G O R  L O W  G R A D E  F L O U R .
This is the lowest grade of flour. It is an extremely heavy 
feed used chiefly for fattening swine or in conjunction with 
other feeds in making slop for pigs and brood sows. It should 
contain the highest percentage of protein and fat of any of the' 
products of the wheat berry.
The entire lot of samples of this class of flour runs very low 
in protein as will be seen in the following table, with the excep­
tion of sample number 768. Though no adulteration was found, 
the lowest grades in the table are not above suspicion.
LOW ORALE FLOUR. 
“Red Dog.”
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106 O. S. Christenson Co., D. N. Troyer,
Medelia, Minn. Kalona, la. 110.29 3.34113.56 2.33 1.48
109 Wells Mill Co., D. N. Troyer, j
Wells, Minn. Kalona, la. | 9.71 [ 3.46 14.48 3.15 2.22
151 Winona Flouring Mills, C. Freeburg,
Winona, Minn. Decorah, la. [11.36 5.Ä5 13.76 2.22 2.14
218' Centennial Mill Co., Centennial Mill Co.,
Avoca, la. Avoca, la. |10.45 3.68' 11.07 9.50 1.10
324 Northern Grain Co., D. L. Pascal,
Cedar Rapids, la. DeiWlitt, la. 9.64 3.24 15.83 8.32 2,54
397 Henry Dobling, Henry Dobling,
Lost Nation, la. Lost Ration, la. 9.48 4.10 14.87 2.19 3.50
455 Hull Roller Mills, Hull Roller Mills,
Hull, la. Hull, la. 6.51 2.48 13.65 1.80 1.41
457 Hull Roller Mills, Hull Roller Mills,
Hull, la. . Hull, la. 7.08 3.20 12.25 0.60 0.70
683 iNew Prague Milling Co., H. M. Peckhorn,
New Prague, Minn. Union, la. 7.84 3.36 16.05 8 .55 5.65
768 Washburn & Crosby Co., Washburn & Crosby Co.,
Minneapolis, Minn. Minneapolis, Minn. 9.53 6.05 21.56 4.84 4.06
D IS C U S S IO N  O F  T H E  B Y -P R O D U C T S  O F  F L O U R IN G  M IL L S .
The condition of the mill products sold in Iowa is deplor­
able. There seems to be a misunderstanding on the part of some 
local millers relative to why feeders purchase the by-products of 
the milling industry. We do not buy mill products for some­
thing to feed, but for a concentrated feed. There is a differ­
ence. It is, with the feeder, not so much a question of getting 
something the animal will eat as it is buying a concentrate to 
make his home-grown stuff more efficient by supplying the con­
stituents they lack, something he can feed to a profit. Farmers
C
ar
b
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are so accustomed to going to a mill and bringing away a stand­
ard product that they have seldom questioned the possibility of 
their getting a product that was not standard. Yet the view­
point of the miller is different—with him it is a question of 
“ working-off”  every bit of his'waste, whether it is of value 
as a feed or not.
From the cleaning of the wheat it is customary in some 
mills to run the dust from the blower-spout to the bran or feed 
bin. The American Miller, July 1, 1906, gives the following 
by “ Missouri” : After describing an apparatus at length, 
this writer says : “ "While this is not equal to a dust collector, 
you will be surprised at the amount of stock you will save in 
this manner. All the heavy scourings that are usually blown 
outside will fall down in this spout, and we now believe we are 
saving eighty-five percent of the stock that is usually blown out­
side. With feedi selling at ninety cents per hundred, we save 
anywhere from one to two hundred pounds per week.”  Oat 
hulls, ground weed seeds, corn cob chaff and corn hulls are 
being blown into the bin with the bran and shorts) to be sold at 
bran and shorts prices.
«Bran, shorts, middlings, mixed feeds and low-grade flour 
are all recognized as having a certain average composition and 
a certain standard percentage of protein. It is that standard 
that gives these feeds their value, When spurious materials 
of little or no feeding value are mixed with feeds that enter into 
such constant and' universal use, a crippling blow? is struck at 
the very foundations of the feeding industry.
H O M I N Y  F E E D .
This feed is the by-product from homipy-mills and brew­
eries. It is made by grinding the germs and hulls of the corn 
together. This is an excellent feed for general purposes, and 
is specially prized by dairymen.
C O R N  A N D  O A T  C H O P .
The beneficial results following the use of corn and oat 
mixtures depend upon the stimulating principle in the oat-berry 
and the variety this mixture gives the ration. When pure a 
feed of this kind is an excellent one to use. But as a commer-
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eial feed it offers too great an opportunity for admixture of 
oat-hulls, light oats, corn bran, corn cob and chaff.
MISCELLANEOUS CORN FEEDS I.
Hòminy Feed.
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206 Plymouth Roller Mills, Plymouth Roller Mills,
LeMars, la. LeMars, la. 7.81 9.24 10.02 7.81 3.30 61.82
230 Amana Society, Amana .Society,
Amana, la. Amana, la. H 8.85 8.55 10.32 5.01 3.15 64.12700 Replogle Roller Mills, .Milton 'Stevens,
Farragut, la. Riverton, la., 8.70 6.07 10.18 5.43 2.71 66.91
790 Wells Abbott Nieiman Co. An. Husbandry Dept.,
Schuyler, Neb. Ames, la. 7.20 10.48 13.55 6.24 8.59 53.94
(Yellow)
791 Wells Abbott Nieiman Co An. Husbandry Dept.,
'Schuyler, Neb. Ames, la. 7.55 10.56 12.65 6.29 8.29 54.66
(White)
CORN AND OATS CHOR.
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53 Excelsior C. & O. Feed, O. iM. Healy,
Bedford, la. 6.94 5.19 8.49 14.07 3.84 61.47
226 Lake City Milling Co., Lake City Milling Co.,
Lake City, la. Lake City, la. 10.19 3.10 8.57 9.62 2.46 66.06
377 Adel Mill Co., Adel Mill Co.,
Adel, la. Adel, la. 10.76 3.29 8.66 10.18 2.17 64.94
638' A.C. Felt, A. C. Felt,
¡Superior, Neb. .¡Superior, Neb. 10.36 2.76 10.50 10.32 4.61 61.45
C O R N  A N D  C O B  M E A L .
When ground sufficiently fine so "that the feeding animal 
cannot readily separate the corn from the cob-meal, this feed 
gives quite as economical results as when corn-meal is fed alone.* 
This is doubtless due to the fibrous cob-meal rendering the in­
gested feed more porous and permeable to the digestive fluids 
than the heavier corn-meal.
♦Equal v a lu es  o f  th e  m ea ls  b e in g  tak en  rather than eq u a l w e ig h ts .
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MISCELLANEOUS CORN FEEDS II.
Corn iMeal.
Manufacturer. Person Submitting Sample
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¡Lake City Milling Co., 
i  Lake City, la.
Lake City Milling Co., 
Lake City, la. 1 1 . 8 6 3 .2 6 8 .4 5
1 J
1 .8 9 | 1 .4 8 | 7 3 .0 6
,|Wm. Jackson,
| Knowlton, la.
W'nEi. Jackson, 
Knowlton, la. 7 .0 4 3 .4 3 1 9 .4 5 3 .5 6 1 .3 9 7 5 .1 3
| A. C. Felt,
! ¡Superior, Neb.
A. -C. Felt, 
Superior, Neb. 1 1 . 3 9 2 .8 3 o
_ÿ I
2 .4 7 1 1 .1 8 7 3 .8 4
CORIN AND COB MMAL.
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|Unley Milling Co., Onley Milling Co.,
I; Onley, 111. Onley, 111. I 6 .3 6 1 3 .7 8 8 .4 2 8 .1 1 1 .4 1 7 1 .9 2
Onley Milling Co., Onley Milling Co.,
! Onley, 111. Onley, 111. I 8 .0 0 1 3 .4 4 8 .4 4 7 .3 3 1 .6 8 7 1 .1 1
Iowa State College, Iowa. State College,
1 Ames, la. Ames, la. 1 1 2 .3  9 j 2 .5 7 9 .3 5 7 .3 6 1 .9 5 6 6 .3 8
. DISCUSSION OF THE PRODUCTS OF TH E ALFALFA MEAL COMPANY 
OF OMAHA, NEBRASKA.
The operations of this company are so typical of the pos­
sibilities of the “ Mixed Feed”  industry that they will here be 
discussed at length,—taking up first their leader:
“ a l f a l m o . ”
Alfalmo is a mixture of ground alfalfa and molasses. These 
two ingredients occur in variable proportions. Alfalfa hay is an 
excellent feed containing:
Maximum percentage of protein............................... 20. S
Minimum percentage of protein.............................. 10.2
An average of twenty-one analyses made in various parts 
of the United States show the protein content to be 14.3.
An average of thirty-five analyses shows that beet molasses 
contains 9.1 percent protein. On this basis a mixture of average 
alfalfa, eighty pounds, and average beet molasses, twenty pounds 
in each one hundred pounds should contain 13.25 percent pro­
tein. The average protein content of five representative sam­
ples of alfalmo analyzed at this laboratory was 13.07.
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This combination of alfalfa and molasses has in it much 
of real merit and is a good feed to give variety to the ration. 
But it has no such worth as the preposterous claims made for 
it in the circulars and letters of this company.
For example:
“Analysis of Alfalmo Feed by the Nebraska Experiment ¡Station* 
shows that it contains from fifteen to seventeen percent protein,“ and 
from fifty to fifty-five percent of carbohydrates and fat. It is there­
fore richer in protein than oats, bran or shorts, and, measured by the 
protein content, is worth from twenty-five to forty percent more.“ 
(Page 2, “Alfalmo Feed.” )
The following table shows the relation Alfalmo really bears 
to shorts and bran:
Protein Fiber 
crude
Maximum percentage in Alfalmo found at the Nebraska
Station . . . . . . .  ....................................... ............................ 15.04* 17.85
Maximum percentage in Alfalmo found at the Iowa
Station ......................... ..............— ..... ..............................  13.98 24.44
Average percentage in 5 samples of Alfalmo1..............  13.0 7 22.76
Average of 26 analyses of wheat bran ...................... ... 14.92 12.25
Maximum in Iowa marketed b r a n . ' . . . . . . . . . * . . . . . . . . . .  18.33 14.68
Average of 30 analyses of wheat shorts............................. 15.59 8.10
Maximum in Iowa marketed sh o r ts .............................•» 18.00 14.59
Instead of having a greater value than shorts or bran, Al- 
ialmo at its best is only equal to average wheat bran of shorts. 
Average Alfalmo falls nearly two percent below this, while bran 
and shorts may contain nearly five percent more protein than 
Alfalmo.
In a letter dated 4/12/06, this company writes to Mr. M. L. 
Mosher, of West Liberty:
“ Alfalmo, according to analysis, is worth at least forty 
percent more than bran, and in actual feeding*value is even 
beyond this.”
Such unsubstantiated claims places the selling of this feed 
under the present guarantees nowhere short of fraudulent mis­
representation.
BARLEY FEED.
The barley feed made by this company was separated into 
its parts under a hand lens and calculated to the basis of a ton.
*Dr. Avery of the Nebraska -Station writes under date of March 19, 1906, that the 
maximum protein found in the Alfalmo analyzed at his laboratory was 15.04.
“Since this report was made the Alfalfa Meal Company has reduced its guarantee 
to 15 percent protein. This is still two percent too high.
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It is approximately of the following composition (odd fig­
ures having been distributed according to percentage composi-
ti'on) :
Ground alfalfa and molasses, about.,..........  600 lbs.
Crushed grains (not corn), about...... ............ 750 lbs.
Oat and Cereal H u lls , about........ .................... 400 lbs.
Crushed corn, about........................................... , 250 lbs.
This feed contains 14.04 percent protein.
CALF MEAL.
A  representative sample of Calf Meal was separated into 
its constituent parts under a lens, and as far as possible these 
parts were identified; however, about 60.2% of the feed was so 
fine that separation was impossible. It was assumed that this 
fine portion was of the same relative composition as the 35.3% 
that we were able to identify. * There was 4.5% lost during the 
process of separation.
IDENTIFIED:
Ground alfalfa ................................. .. 12.9 %
Corn hulls (bran)'........................................ 6.3 %
Linseed Meal . . . . . . ...... ........................................  8.4 %
Blood meal ..................... ................................ . 5.1 %
Crushed corn ....................... ................................ 2.6 %
Total identified . . . . . . . . . . . . ...... ............ 35.3 %
Calculating these proportions to a basis of 100% and re­
ducing to one ton, this “ Calf Meal”  is made up approximately 
as follows:
Ground alfalfa, about______ _______ _____ _ _ 731 pounds
Corn hulls, about................ ....................V .. . .  357 pounds
Linseed meal, about ...................................... 476 pounds
Blood meal, about ............................. 289 pounds
Ground corn, about.......... .............................147 pounds
Total' •...............—  ....................... ' . . . . .  2000 pounds
While the above figures are not absolute, they do show 
this:— Calf Meal depends on linseed meal and blood meal for 
its high protein content and is adulterated with corn hulls (often 
called corn bran).
These facts lend interest to a letter from the Alfalfa Meal 
Company to Mr. L. A. Durrell, of Leon, la., under date of 
10/25/05.
“ We believe for milk cows it is better than oil meal, be­
cause it is richer in protein, and, besides this, it does not cost 
so much.”
O. P. oil meal .average protein in 21 samples.. 32.90 
Calf Meal, average protein in 2 samples..........  23.95
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Oil Meal, per hundred.£...... ..............................  $1 • jj®
Calf Meal, per hundred...... ............................. • 2 •
*Cost of ohe pound of protein in oil meal...................... 049
Cost of one pound of protein in Calf meal.. . . . .  .1U4
ALFALMO DAIRY FEED.
Like most of the products'of this company, ground alfalfa 
forms the base-of Alfalmo Dairy Feed. The remainder of the 
feed seems to be made up of odds and ends, mill sweepings and 
cereal hulls. A  one hundred gram sample of this feed was 
separated into its constituent parts, and was found to be ap-
proximately composed of the following:
Ground alfalfa and molasses, about-----  988 pounds
Shrunken wheat and grains, about..........  373 pounds
Very fine portion and sweepings, about.. 302 pounds
Crushed corn and corn bran, a b o u t..... 192 pounds
Oat and barley hulls, about................ 145 pounds
This feed contains 12.54 percent protein.
In all three of the foregoing feeds the .presence of oat 
hulls, corn hulls and barley hulls is not explaii as acci­
dentals. Their presence in such large quantities is gross adul­
teration. ■ ,
Products of the Alfalfa .Meal Co. of Omaha, N0fera&Ka.
ALFALMO. t,
Guaranteed protein 15-17 percent. ,a x _ _ __________
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593 L. A. Durrel'l,
Leon, la.
Thomas A. ¡Peterson,
7.40 1,65 12.39 24.44 11.33 42.79
604 23.98 12.39 39.52Ida Grove, la. 8.40 CO o 12.64
624 A. (El Howes, 
Williams, la. 
L. A. Durell,
12.38 2.33 12.84 23.32 12.33 36.81
705 19.12 9.35 45.24Leon, la.
W. J. iSte.ckel,
9.52 ¡3 .2 6 13,51
763 22.8’6Bloomfield, la. 1 7.53 1 1.94 ¡13.98 11.42|43.S8
CALF MEAL.
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611 Wallace Farm, 11.94 7.66Des Moines, la. 1 6.93 j 5.50¡24.48 43.49
675 Wallace Farm, 7.51 43.16'Des Moines, la. I 7.92 1 6.38123.42 11.61
-------*For comparison of these feeds it is assumed that protein is the
only constituent of value.
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BARLEY FEED.
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Des Moines, Iowa. 1 9 . 8 ( 1 2 .5 2 114.04 |10.75 1 7.. 3 8 55.42
ALFALMiO DAIRY FEED.
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6071 Iowa State College, 
Ames, la. 10.47 2.34 12.54 10.35 8'. 77 55.53
DISCUSSION OF CHAMPION STOCK FOOD.
Thn iOduct is open to as severe criticism as any of the 
feeds we have so far examined. It is a molasses feed, con­
taining nearly twenty-two percent of this substance in addition 
to as high as fifteen percent of water. The remaining sixty-five 
percent of the feed is composed largely of milling of­
fals, with a liberal amount of oat-tips or hulls and some 
corn hulls. By continued washing with distilled water we freed 
one hundred grams of this product from its molasses, and, after 
drying the residue, separated it into its various parts under a
CHAMPION STOCK FOOD.
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139 H. N. Lawrence,
146
Magnolia, la. 11.99 3.05 13.82 9.28 8.63 53.23
376 N. J. Milhaem,
15.56 2.79 12.73 6.15 9.10 53.67
605
Miles, la.
E. M. Parsons & Son,
12.25 3.38 11.81 6.85 8.12 57.59
701
Carroll, la. 
John Knox,
12.91 1.98 10.00 7.21 8.92 58.98
Marcus, la. 10.07 1.89 8.91 7.39 £.73 63.01
hand 16ns and were in this way able to examine and identify 
the different portions. The sample was extremely dirty, as is 
^hown by the ash which runs from 8.12 to 9.10 percent of the 
whole feed.
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It is classed below the protein feeds containing as it does 
an average of only 11.21 percent of this ingredient. This feed 
has been selling at about $25.00 per ton. Its chief claim to 
any special feeding value is dependent on its containing bran.
OAT BY-PRODUCTS.
There is a class of by-products from the cereal mills of the 
state that merits greater attention on the part of our feeders 
than it is at present receiving. In this class are the oat feeds, 
flours, middlings, shorts, and possibly the bran, too, may be 
used. These feeds are well up in protein and have appreciable 
percentages of fat, which render them particularly desirable as 
hog feeds, and possibly their use may, with profit, be extended 
to horses. This is specially true of the flour, middlings and 
shorts. The bran, however, has too high a content of crude 
fiber to give it a very great value as a flesh producer or to ren­
der it palatable to the feeding animal. These are comparatively 
new feeds, and their practical worth has not been definitely 
established, but from their chemical composition it seems evident 
that experimentation with practical feeding tests will fully dem­
onstrate their ranking well with similar wheat products if not 
outclassing them.
OAT BY-PRODUCTS.
Oat Shorts.
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553 Great .W’stern Cereal Co., 
Ft. Dodge, la.
Gr’t West’n Cereal Co., 
Ft. Dodge, la. 5.10 3.75 18.28 4.38 3.27 65.22
620 Boone Cereal Co., 
Boone, la.
Boone Cereal Co., 
Boone, la. 5.64 7.41 18.02 6.40 3.87 58.66
619 Boone Cereal Co., 
Boone, la.
OAT BRAN. 
Boone Cereal Co., 
Boone, la. 6.04 4.01 12.95 18.24 7.05 51.71
744 Boone Cereal Co., 
Boone, la.
L. G. Micheál, 
Ames, la. 6.12 3.90j11.52 18.88 5.48 54.10
OAT FLOUR.
727|Great W ’stern Cereal Co.,I Frank Clouss,
j Chicago, 111. j Clare, la., | 5.541 7.58|15.45| 3.681 2.74|65.01
OAT MIDDLINGS.
640[Boone Cereal Co., 1 Boone Cereal Co., 1 1 1
Boone, la. j Boone, la. 1 6.021 4.88j15.05j 7.81| 3.29|62.95
PRESSED CRACKLINGS.
“ Pressed cracklings”  is a by-product of the lard industry. 
This feed is excellent for hogs, and might, with profit to the
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feeder, be exploited further than it has been. The supply is 
limited at present to local consumption in the vicinity of the 
packing houses located within the state.
f o w l e r ’s  f a r m  f e e d .
This feed has not been examined microscopically, but seems 
to be a mixture of bran with blood-meal or tankage. This is 
one of the feeds that falls under the head of mixed concentrates 
(page 12). It is far cheaper for the feeder to make these mix­
tures himself.
b l a t c h f o r d ’s  c a l f  m e a l .
Blatchford’s Calf Meal is a mixture of linseed and cotton­
seed meals. It contains some ground carrobean and a little 
foenugreek. It contains 22.55 percent protein at $60.00 per ton. 
Cotton-seed meal alone with nearly twice the protein costs less 
than half as much per ton.
MISCELLANEOUS FEE© STUFFS.
Pressed Cracklings.
<V43
Manufacturer
i- I Z
559Jno. Morrell & Co., 
Ottumwa, la.
539 [Fowler Company,
Person Submitting' 
Sample
Wm. Perdick & Sons,
Ottumwa, la. ] 5.91|14.51
FOWLER’S FARM FEE©.
64.75 2.72 3.50 8.61
IG. W. ©awson,
I Waterloo, la. | 5.42| 7.26|26.34| 5.53| 9.02|46.43
BLATCHFORD’S CALF MEAL.
61|Blatchford Company, Broom Bros., 1 i i
1 Wlaukegan, 111. Independence, la. 1 8.24] 4.15 21.'91 5.89 5.03 54.78
733 Blatchford Company, Chas. Holtz, 1
1 Waukegan, 111. Dysart, la. | 7.47] 3.25 23.191 5.39 5.35 55.38
GERM-OIL MEALS AND FEEDS.
These feeds are by-products of the starch industry. The 
maize grains, after being subjected to a softening process, are 
passed through rollers just like a large laundry clothes-wringer 
where the starch is wrung out, and from the wringer the germs 
and hulls of the corn are passed on into a tank of liquid so 
arranged that the germs float while the hulls settle to the bot­
tom.
C
ar
bo
­
hy
dr
at
e
47
Michael: Investigation of concentrated commercial feed stuffs as sold in I
Published by Iowa State University Digital Repository, 1905
48
The germs are freed from water and ground to a fine meal. 
The meal, after being cooked for some hours, is put into cotton- 
sacks and subjected to a hydraulic pressure of four thousand 
pounds to the square inch. This removes ninety percent of the 
oil. The residual cake is then ground and sold for cattle feed 
as germ-oil meal, gluten meal and under other trade names.
The hulls are similarly treated, and mixed with the germ- 
oil meal. This mixture is sold as gluten feed. Of course, glut- 
ten feed contains less protein and more indigestible fiber than 
the glutten meals. The value of glutten-feed depends upon the 
relative proportion of hulls to germs used in the mixture. These 
mixtures vary from a feed composed of hulls alone to one con­
taining an appreciable amount of high-protein germs.
There seems to be no well defined standard for this class 
of feeding-stuff marketed in Iowa during the past year. The 
following tables show a variation from 10.15 percent protein to 
24.42 percent. Most of the companies operating in other states 
guarantee 35.0 percent for germ meal, and 25.0 percent for 
glutten-feed. Yet in Iowa no standard percentage of protein 
has been maintained. It is impossible to even guess at the place 
these feeds should occupy in a ration under conditions such as 
have been and are being maintained at the present time. When 
a standard product can be obtained, these feeding-stuffs form 
an excellent adjunct to the ration for every class of live stock, 
being very palatable and having a high coefficient of digesti­
bility.
GERM MEAL.
L
ab
.
N
u
m
be
r
M a n u factu rer
W
at
er
13'¿4 Pr
ot
ei
n
C
ru
de
F
ib
er
A
sh
C
ar
bo
­
h
yd
ra
te
147 Glucose Sugar Refining Co., 
Chicago, 111. 10.50 8.41 21.15 10.34 1.91 47.69
463 Geise & Sons,
Council Bluffs, la. 5.73 7.77 10.50 4.35 3.22 68.78
464 Geise & Sons,
Council Bluffs, la. ¡?7.47 8.71 10.19 4.27 3.66 65.70
GLUTEN PEED.
126 Buffalo Gluten Feed, Chi. Sugar 
Refining Co., Chicago, 111 I 8.06 1 2.96 ¡22.62 [ 8.64 1.58 56.14
323 Northern Grain Co., 
Cedar Rapids, la. I 9.33 2.24 ¡24.42 7.32 2.11 54.58
610 Douglas & Co., 
Cedar Rapids, la.
•
1 5.80 5.72 19.19
628 Douglas & Co., 
Cedar Rapids, la. 4.73 3.27 19.43
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THE A N IM A L ’S RATION.
Though, not essential to animal nutrition from a chemical 
or nutritive point of view, both water and crude fiber are nec­
essary adjuncts to the ration of any animal. Water must be 
present to dissolve the digested portions of the food, and crude 
fiber keeps the mass light, porous and permeable to the body 
fluids.
While in a sense the animal organism is similar to an engine 
for furnishing power or a factory for producing flesh and wool, 
or a “ high pressure milk machine,”  we cannot indiscriminately 
put the raw material as food into the engine, or factory or ma­
chine and take out what we wish. Attempts at this would result 
unprofitably, and might even culminate in the animal’s death.
The feeding of animals is a matter of applied common 
sense, and it is impossible to lay down any “ hard and fast”  
rule as to the proportions in which protein and the carbo­
hydrates and fat should exist in a ration to form a balance. 
The individual character of the stock at the beginning of the 
feeding or the lactation period or the character of the work the 
animal may be doing must be considered. The proportion of 
protein to carbohydrates necessary for forming a balance was 
worked out by German scientists. These proportions or ratios, 
though not capable of universal application, serve to illustrate 
the theory underlying practical feeding. In the Corn Belt 
states it is generally more profitable to feed a wider ration than 
those laid down by European experimenters.
For fattening neat cattle, the theoretical ratio is :
First period Second period Third period 
1:6.5 1:5.4 1:6.2
For milch cow, yielding 22 pounds daily, the ratio i s . . 1: 5.7
For horse, doing medium work, the ratio i s .    ..............  1: 6.2
For ox, complete rest, in stall.   . . .      . . . .......... ..........1 :11.8
These nutritive ratios mean that for each pound of flesh 
forming substances in a feed there should be present 6.5, 5.7 or 
11.8 (as the case may be) pounds of heat and energy producing 
substances. Since fat has exactly the same functions when taken 
stances are calculated to a carbohydrate basis. In calculating 
the nutritive ratio, the weight of digestible fat is multiplied by 
2.4 (because fat has 2.4 times the heat and energy producing 
power of the carbohydrates), and the result is added to the 
weight of digestible carbohydrates. Taking the digestible pro­
tein as unity, its relation to the digestible carbohydrates plus 
the digestible fats (x 2.4) expresses the nutritive ratio.
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For example: In the following table 100 pounds of alsike 
clover hay contains 1.36 pounds of digestible fat which, multi­
plied by 2.4, reduces it to a carbohydrate basis:
1.36 X 2.4=3.264 pounds.
This added to the amount of digestible carbohydrates (41.70 
pounds) gives the total amount of heat and energy producing 
substances.
3.264+41.70=44.964 the total source of heat and energy.
This sum divided by the flesh producers in alsike (8.15 
pounds protein) gives the nutritive ratio:
44.964-^8.15=5.51 or a ratio of 1:5.51, which is not 
quite a balanced ration for dairy cows. Of course, there must 
always be present enough roughage or fibrous material to keep 
the digesting mass from compacting.
COMPOSITION OP HOME GROWN FEEDS.
A glance at the following table will show that the home 
grown crops furnish heat and energy producing substances in 
abundance, but that few more than approach a balanced ration. 
All that is needed to bring these home grown feeds up to the 
maximum of their effectiveness, or to balance the ration, is the 
admixture of some readily digestible substance rich in protein.
In Table I, which follows, is given the pounds of dry mat­
ter, protein, carbohydrates and the fat (ether extract) in each 
100 pounds of the respective feeds listed. The nutritive ratio 
is also given in the last column. This table is adapted from 
Farmer’s Bulletin 22.
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ROUGHAGE.
Dry
matter
Digestible Nutrients in 
100 pounds
in 100 
pounds Protein Carbo­hydrates
Ether * 
Extract
ie fl
•£¡25
FODDER 'CORN lbs. lbs. I lbs. | lbs. lbs.
Fodder corn, green 20.7 1 .0 11.6 0.4 1: 12.6
Fodder corn, field cured 57.8 2.5 34.6 1.2 1:14.99
Corn stover, field cured 59.5 1.7 32.4 0.7 1: 20.0
FRESH GRASSES
Pasture grasses 20.0 2.5 10.2 0.5 1: 4.5
Timothy— different stages 38.4 1.2 19.1 0.6 1:17.1
Orchard grass in. bloom 27.0 1.5 11.4 0.5 1: 8.26
Oat fodder 37.8 2.6 18.9 1 .0 1: 8.19
Rye fodder 23.4 2.1 14.1 0.4 1: 7.1 '
¡Sorghum 20.6 0.6 12.2 0.4 1:21.9
Hungarian grass 28.9 2.0 16.0 0.4 1: 8.4
HAY
Timothy 86.8 2.8 43.4 1.4 1:16.7
Orchard grass 90.1 4.9 42.3 1.4 1: 9.3
Red top 91.9 4.8 46.9 1 .0 1: 10.2
Kentucky blue grass 78.8 4.8 37.3 2.0 1: 8.7
Hungarian grass 92.3 4.5 51.7 1.3 1 : 12.1
Mixed grasses 87.1 5.9 40.9 -1.2 1: 7.4
Rowen 83.4 7.9 40.1 1.5 1: 5.5
Meadow fescue 80.0 4.2 43.3 1.7 1: 11.2
Soja-bean hay 88.7 10.8 38.7 1.5 1: 3.9
STRAW
Wheat 90.4 0.4 36.3 0.4 1:93.1
Rye 92.9 0.6 40.6 0.4 1:69.2
Oat 90.8 1.2 38.6 0.8 1:33.7
Barley 85.8 0.7 41.2 0.6 1:60.9
FRESH LEGUMES
Red clover, different stages 29.2 " 2 . 9 14.8 0.7 1: 5.6
Alsike, in bloom 25.2 2.7 13.1 0.6 1: 5.3
Crimson clover 19.1 2.4 9.1 0.5 1: 4.2
Alfalfa 28.2 3.9 12.7 0.5 1: 3.5
Cowpea 16.4 1.8 8.7 0.2 1: 5.1
Soja bean 24.9 3.2 11.0 0.5 1: *3.8
*E th er ex tra ct in  th is b u lle tin  is ca lle d  “ fa t.”  Tt is n o t  q u ite  all fa t, c o n ta in in g  as it 
d o e s  sm a ll a m ou n ts  o f  g u m s  a n d  c h lo r o p h y ll .  F o r  p ra ctica l p u rp o s e s  h o w e v e r , it 
m a y  b e  u sed  in  ca lcu la tion s  o n  th e  sam e basis  as p u re  fat.
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Dry
matter
Digestible Nutrients in <U
100 pounds
in 100 
pounds Protein Carbo­hydrates
Ether
Extract N
ut
r
Ra
ti<
LEGUME HAY AND' STRAW  
Red clover, medium 84.7 6.8 35.8 1.7 1: 5.8
Red clover, mammoth 78.8 5.7 32.0 1.9 11 6.4
Alsike clover 90.3 8.4 42.5 1.5 1: 5.4
White clover 90.3 11.5 42.2 1.5 1: 3.9
Crimson clover 90.4 10.5 34.9 1.2 Í Í  3.5
Alfalfa 91.6 11.0 39.6 1.2 1: 3.8
Cowpea 89.0 10.8 •38.6 1.1 1: 3.8
Soja-bean straw •89.9 2.3 40.0 1.0 1:18.4
Pea-vine straw 86.4 4.3 32.3 0.8 1: 7.9
SILAGE
Corn .20.9 0.9 11.3 0.7 1:14.4
ROOTS AND TUBERS * '
Potato 21.1 0.9 16,3 0.1 1:18’. 3
Beet, common 13.0 1.2 8.8 o . i 1: 7.5
Beet, sugar 13.5 1.1 10.2 0.1 1: 9.5
Beet, Mangel 9.1 1.1 5.4 0.1 1: 5.1
Flat turnip 9.5 1.0 7.2 0.2 1: 7.6
Rutabaga 11.4 1.0 8.1 0.2 1: 8.5
Carrot 11.4 0.8 7.8 0.2 1:10.3
Parsnip 11.7 1.6 11.2 0.2 1: 7.3
Artichoke 20.0 2.0 16.8 0.2 1: 8.6
MISCELLANEOUS
Beet pulp 10.2 0.6 7.3 1: 1.2
Dried fish 89.2 44.1 .0 10.3 1: .56
Beet Molasses 79.2 9.1 59.5 .0 1: 6.5
Cow’s milk (whole) 12.,8’ 3.6 4.9 3.7 11 3.8
Cow’s milk, colostrum 25.4 17.6 2.7 3.6 1: .64
Skim milk, cream raised by setting 9.6 3.1 4.7 0.8 1: 2.1
Skim milk, cr’m sep. by machinery 9.4 2.9 5.2 0.3 1: 2.0
Buttermilk 9.9 3.9 4.0 1.1 1: 1.7
Whey 6.6 0.8 4.7 0.3 U  6.7
Corn, all analyses 89.1 7.9 66.7 4.3 1:13.9
Corn and cob meal 84.9 4.4 60.0 2.9 1:15.1
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